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Neuronal dynamics in the awake mammalian cortex are
known to display highly irregular spiking activity and
asynchronous firing patterns at the population level (AI
regime). Many computational models have proposed
simplified benchmarks to investigate information propa-
gation in such regimes [1]. However, to allow explicit ana-
lytical analysis, most of them assume random
connectivity within the network, no propagation delays
and unstructured Poisson external input [2]. In particular,
for AI regimes, these models do not exhibit any substan-
tial spatial correlations [3]. In contrast, in biological V1, it
has been observed that the large-scale dynamics produced
by ongoing reverberation correspond to spatially struc-
tured activity maps characterized by distance-dependent
correlations [4,5]. A realistic model of sensory neocortex
should thus take into account the presence of intrinsic
spatial correlation in order to study how this may interfere
with structured correlation evoked by the sensory drive.
We have simulated sparsely connected networks of con-
ductance-based integrate-and-fire neurons with Gaussian
spatial connectivity profiles. We systematically computed
the distant-dependent correlations at the extracellular
(spiking) and intracellular (membrane potential) levels
between randomly assigned pairs of neurons. These net-
works exhibit AI states with cross-correlation functions
decreasing exponentially with inter-neuronal distance.
Our results show that the typical decay constant of spatial
spread for spontaneous correlation is affected by the
underlying extent of connectivity (the Gaussian variance)
as well as by the ongoing network state. However, this cor-
relation length can only be modulated for network states
displaying emergent synchronous firing. In particular, for
AI regimes, the spontaneous spatial correlation length
does not depend on the extent of intrinsic connectivity.
Next, we considered the case of a topologically organized
input layer feeding feedforward input streams with a fixed
Gaussian divergence. We measured the dependence of the
evoked modulation in correlation length on the ratio
between the relative spread (divergence) of the input and
of the recurrent intracortical connectivity.
When balanced input is fed into the network through
excitatory and inhibitory external inputs, the correlation
length is strongly reduced (compared to the ongoing
state) independent of the external input spread. In con-
trast, purely excitatory input triggers transient lateral prop-
agating waves whose lifetime depends on the external
input spread. The dynamical state following this transient
exhibits a larger correlation length. Therefore, the correla-
tion structures found in the macroscopic activation pat-
terns are strongly affected both by the intrinsic dynamical
state and by the divergence of the external drive.
from Eighteenth Annual Computational Neuroscience Meeting: CNS*2009
Berlin, Germany. 18–23 July 2009
Published: 13 July 2009
BMC Neuroscience 2009, 10(Suppl 1):P94 doi:10.1186/1471-2202-10-S1-P94
<supplement> <title> <p>Eighteenth Annual Computational Neuroscience Meeting: CNS*2009</p> </title> <editor>Don H Johnson</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1471-2202-10-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/pdf/1471-2202-10-S1-info.pdf</url> </supplement>
This abstract is available from: http://www.biomedcentral.com/1471-2202/10/S1/P94
© 2009 Yger et al; licensee BioMed Central Ltd. Page 1 of 2
(page number not for citation purposes)
BMC Neuroscience 2009, 10(Suppl 1):P94 http://www.biomedcentral.com/1471-2202/10/S1/P94Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright




Research supported by the CNRS and by grants from ANR (Natstats, HR-
Cortex), European Community (FET: FACETS) and CNRS (Neuroinforma-
tique).
References
1. Vogels TP, Abbott LF: Signal propagation and logic gating in
networks of integrate-and-fire neurons.  J Neurosci 2005,
25:10786-10795.
2. Brunel N: Dynamics of sparsely connected networks of excita-
tory and inhibitory spiking neurons.  J Comput Neurosci 2000,
8:183-208.
3. Kriener B, Helias M, Aertsen A, Rotter S: Correlations in spiking
neuronal networks with distant dependent connections.  J
Comput Neurosci 2009 in press.
4. Kenet T, Bibitchkov D, Tsodyks M, Grinvald A, Arieli A: Spontane-
ously emerging cortical representations of visual attributes.
Nature 2003, 425:954-956.
5. Nauhaus I, Busse L, Carandini M, Ringach DL: Stimulus contrast
modulates functional connectivity in visual cortex.  Nat Neuro-
science 2008, 12:70-76.Page 2 of 2
(page number not for citation purposes)
